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TSL-I07-I2/S4 


It  if  a  B^aanf  of  forecasting  research  and  development  and  engineer¬ 
ing  services  cost  and  direct  manhours.  More  precisely,  it  is  a  cciq;>uter 
application  eoploylng  mathematical  methods  of  calculating  various  cost 
and  IMB  relationships  and  behavior  trends;  automatically  selecting  the 
netvortc  that  will  produce  the  best  calculated  forecast  based  upon  histor¬ 
ical  data. 


TtIND 

RATE  OF  FIRE  PER  MINUTE 


Z 


PURPOSE 


Fore  ant  to  contractor  c  estLTiated  contract  completion  dAt6: 


C  ^..i.-lative  IWH 

C  iculativG  Dollars 

In  Relation  to  Time  Periods 

*0  ve  rrun/ Un  de  r  ru  n 

♦Dollarr/Mxnnourn  -  proviaed  -ontractor  furnishes  an  estiiisate* 


WHAT  IT  DOES 


EFFORT 


PRODUCT 


i 


PRODUCTS  DERIVED 


C(»f!nUC10R'S  KAie 
NISSIIS  SYS3BI 
R  &  D 
TOTAL 

■  ■■ai'  laMIM—  ■■  _  »■  _  ■  ■  _  - - ^ - ;; 

-ACTUAL- 


DAB 

COST 

IMH  $/lMH 

COmmCT  VALUE 

1  QR  6l 

$  1,631. 

243. 

6.71 

.85 

2  OR  6l 

4,654. 

542. 

8.58 

2.44 

3  OR  6l 

10,432. 

1,043. 

10.00 

5.47 

4  OR  6l 

17,M*5. 

1,686. 

10.35 

9.14 

1  OR  62 

25,769. 

2,495. 

10.33 

13.51 

2  OR  62 

36,261. 

3,700. 

9.8O 

19.01 

3  OR  62 

49,150. 

4,792. 

10.25 

25.77 

-POPECAST  (ACE)- 

3  OR  62 

62,213. 

6,067. 

10.25 

32.62 

4  OR  62 

76,655. 

7,476. 

10.25 

40.19 

1QR63 

92,444. 

9,017. 

10.25 

48.47 

2  OR  63 

109,551. 

10,678. 

10.25 

57.44 

3  <»63 

127,952. 

12,482. 

10.25 

67.09 

4  OR  63 

147,625. 

14,402. 

10.25 

77.40 

1  OR  64 

l6e,550. 

16,444. 

10.25 

68.33 

Contraet  Dollar  Value 

Undenun  $22,X$7*  beginning  1  QR  64 


Zn  addition  to  this  report  for  ”Total'%  the  ease  product  can  be  run 
for  aanufac^riagt  tooling i  and  engineering,  provided  the  foUoiring 
criteria  ie  aAiertd  tot  Direct  aanhour  input  ie  in  relation  to  dollar 
input  for  a  apecifie,  eooaiatent  tiae  period,  e.g.,  total  Ofi  for 

total  doUara  for  ll^l.  Additional  data  l^t  requirenenta: 
(1)  Contractor 'a  eatiaated  ca^)letion  date;  (2)  Total  contract  value. 
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CONCEPT 


The  concept  of  ACE  evolves  from  the  theory  there  are  significant 
linear  and  logarithmic  relationships  of;  direct  manhours,  dollars  euid 
time.  A  graphic  portrayal  it  the  chart  shown; 


ASSUMPTIONS 


L  I  LINEAR  IXXJARITHMIC 


FUNCTIONAL  DEFINITIONS 


1.  Time  -  Sjccescive  numeric  values  assigned  to  each  unit  (or  incremental 

period)  from  a  specific  starting  point  to  a  specific  ending 
point;  e.g.  30^60=1,  k  (iR60*2,  1QR6i»3. 

2.  Cost  •  The  dollar  expenditure  for  each  expression  of  time. 

3.  IMH  s  The  direct  manhour  expenditure  for  each  expression  o'  time. 

U.  A  *  The  initial  value  of  dolla  rs,  direct  manhours  expended  in  the 

first  time  period,  (intercept). 

SB  ■  The  ratio  between  dollars,  DME,  and  successive  time  periods, 
(Slope). 


LINEAR 

Ai  •  Time-Cost  Initial  Value 
Bi  •  Time-Cost  Ratio 

A3  ■  Tlme-IMl  Initial  Value 
B3  ■  Time-OMH  Ratio 

A5  ■  IMH-Coat  Initial  Value 
B5  ■  CMH-Coat  Ratio 

A7  •  Coit-M  Initial  Value 
ff?  •  Cost-DMH  Ratio 


LOGARITHMIC 

A2  ■  Tlme-Coit  Inltla.1  Value 
B2  ■  Time-Coat  Ratio 

Au  •  Time-IMH  Initial.  Value 
B4  •  Time-IMH  Ratio 

A6  ■  Hfi-Coat  Initial  Value 
B6  •  IMU-Coet  Ratio 

A6  •  Cost-CMR  InitUl  Value 
5(3  •  Coet-£Mt  Ratio 
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SYMBOLIC  EQUATIONS 
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MATHEMATICAL  RELATIONSHIPS 


Cl  -  A1  -f  Time  •  Hi 
Cl  =  A2  •  (T'me)S- 

(Dl)  •  A3  4- 

I 

C3  =  A5  4  (iJi)  ‘  35 

(32)  ‘  A4  •(Tlrae)^ 

I- 

Ci^  s  A5  4  (fi2)  •  B5 

(D2)  -  kh  *  (Time)®^ 
C5  =  A6  .  {i)®^ 

(Dl)  -  a3  ♦  Time  •  B3 
C6  =  a6  •  (Dl)®^ 


(Time  -  Any  Time  Period  Specified, 
Most  Commonly  Some  Future 
Time  Period) 
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DMH 


MATHEMATICAL  RELATIONSHIPS  (CONTINUED) 

DIRBCT  MAMHOURS 

D1  ■  A3  +  Time  •  B3 
D2  »  AJ^  •  (TiiBe)B^ 

(Cl)  «  A1+  (Time)  •  B1 

D3  •  A7  +  (Cl)  •  B7 

(C2)  ■  A2  •  (TlJiie)®2 
D^^  =  A7  +  (ci)  *  B7 

(C2)  =  A2  •  (Tiiiie)®^ 

D5  =  A8  •  (C2)®8 

(Cl)  =  A1  -f  (Time)  •  B1 
d6  ■  A8  •  (ci)®® 


COST  COST  COST  COST 


COST  COST  COST  COST 

Linear  Logarithmic 


A 


GENERALIZED  SCHEMATIC 
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DATA  PROCESSING  EXAMPLE 


M  :  9  4  1 


M  ■  3  f  1  ■  4 


Calculate  -  Aq  and  -  85 
for  Flret  Piree  Pointe 


o 


1.  Calculate  -  C5  and  for  the  Fourth 

point  of  actual  cost  and  DMH  Data. 

2,  Compare  Cj^  -  Cg  and  Dj^  -  to  the  Fourth 
point  of  actual  cost  and  EMH  data  to  determine 
the  "C"  equation  and  "D"  equation  which  gives 
the  best  projection  for  the  fourth  point. 


Cost  ■  17. ^^5 


15,839 


l,6d6 


1,369 


M  «  M  ;  1 

M  ■  4  4  1  ■  5 


1,  Calculate  amd  Dj^  -  Dg  for  the  Fifth 

point  of  actual  cost  and  DMH  data, 

2.  Compare  Cj  -  and  -  Dg  to  the  Fifth 

point  of  actual  cost  and  DMH  data  to  determine 
the  "C"  equation  and  "D"  equation  which  gives 
the  best  projection  for  the  fifth  point. 


Cost  ■  25,7 


Cl  *  19,5 


Cl*  •  21,210 
C5  ■  24,126 
C6  •  21,901 


Di  •  1,«>3 
DB  »  2,010 
D3  «  1,856 
[a*  »  2,27>»1 
D5  •  i&  ,oii» 
D6  •  1,700 


M  •  M  1  1 
M  •  5  *  1  ■  6 


1.  Calculate  Ci  -  C6  and  Di  -  Dh  for  tnc  Sixth 
point  of  actual  cost  and  DMH  data. 

2,  Compare  Ci  -  C6  and  Di  -  D6  to  the  Sixtn 
point  of  actual  cost  and  EMH  data  to  determine 
the  "C"  equation  and  "D"  equation  whicn  *;ive8 
the  best  projection  for  the  sixth  point. 


2U-^ 

S7,m 

32,9^5 

28,3<»5 


DC  •  2,570 

Di  •  2,2r^ 


D6  •  2,013 


M  ■  M  4  1 
M  •  6  1  1  •  7 


1,  Calculate  Cj^  -  Cq  and  Dj^  -  Dg  for  the  Seventh 
point  of  actual  cost  and  DMH  data. 

2.  Compare  C^  -  C^  and  -  0^  to  the  Seventh 
point  of  actual  cost  ana  IVM  data  to  deteimine 
the  'C"  equation  and  0"  equation  wnlch  gives 
the  best  projection  for  tne  seventh  point. 


Cost  •  49.150 


Ok  •  3‘»,U3 
C5  •  42,873 
C6  •  35,116 


net  •  3,163 
Di  •  2,692 

05  •  3,171 

06  ■  2,314 
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OJ 


M  :  N  4  1 
H  s  3  ♦  1  •  ^ 


Calculate  •  A3  and  Bi  •  B3  for 
first  Four  points. 


Calculate  Cx  •  C3  and  I>x  •  OS  for 
the  fifth  point  of  actutd  cost  and 
ne  data. 

Conpare  Cx  *  Cg  and  Dx  -  D6  to  the 
fifth  point  of  actual  cost  sad  Dfi 
data  to  determine  the  "C"  equation 
and  the  '!)"  equation  vhich  gives  the 
best  projection  for  the  fifth  point. 


1.  Calculate  Cx  -  C5  and  Ox  *  06  for  the 
sixth  point  of  actual  cost  and  OB 


2.  Conpare  Cx  *  C^  and  Dx  *  06  to  the 
sisth  point  of  actual  cost  and  OS! 
^ta  to  determine  the  equation 
and  the  "0"  equation  idiich  gives  the 
best  projection  for  the  sixth  point* 


1.  Calculate  Ci  -  C3  and  1^-06  for  the 
seventh  point  of  actual  cost  and  Ml 


Conpare  Cx  -  C3  and  Ox  -  06  to  the 
wventh  point  of  actual  coat  and  DB 
'SaiSito  determine  the  **0**  equation  and 
the  "0"  equation  which  givea  the  best 
rejection  for  the  seventh  point. 
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1.  CaleulAt«  Cx  •  C6  mA  •  B|g  for 
tht  olarth  point  of  oetiiii  coot  and 
jm'S^ 

2.  Comport  Cx  •  C5  obA  •  1)6  ^  ^ 
•iarth  point  of  oetaol  eeot  and  US 
laia  to  dataxaiaa  t)M  X*  ofuattoa 
and  tte  1>"  ofiaatlOB  lAiieb  givaa  tha 
boat  projaotiflo  for  ttaa  aiartb  point* 


!•  ColeuXata  Ox  •  Cg  mA  Px  -  %for  tAa 
aanotli  point  of  aotunl  eoat  and  SMI 
data* 


2*  OcMpara  Cx«C6*Bdl^*I6^^ 
aavanth  point  of  aetunl  coat  and  BNI 
data  to  datawina  tha  t*  agnation 
and  tha  'V  ofttatlon  nhioh  fivaa  tha 
haat  pro^aotioB  for  tha  aarooth  point* 
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COMfMCfDII'S  lum 

Nzasns  Siam 

RAD 

TOVAL 


-ACTUAL- 


DATS 

COOT 

IMB 

$/aa 

i  CONTRACT 

1 

OR 

6l 

$  1,631. 

243. 

6.71 

.85 

2 

6l 

U,654. 

542. 

6.56 

2.44 

3 

61 

10,J*32. 

1,043. 

10.00 

5.47 

k 

OR 

61 

11M5- 

l,c%. 

10.35 

9.14 

i 

OR 

62 

25,769. 

2,495. 

10.33 

13.51 

2 

«R 

62 

36,261. 

3,700. 

9.80 

19.01 

OR 

62 

^9,150. 

k,T92, 

10.25 

25.77 

•FOICCAOT 

(ACE)- 

3 

OR 

62 

62,213. 

6,067. 

10.25 

32.62 

k 

OR 

62 

76,b55. 

7,476. 

10.'^ 

40.19 

1 

OR 

63 

92,444. 

9,017. 

10.25 

46.47 

2 

OR 

63 

109,551. 

10,678. 

10.25 

57.44* 

3 

OR 

63 

127,952. 

12,462. 

10.25 

o7.09 

•# 

OR 

63 

1^7,625. 

14,402. 

10.25 

77.40 

l 

OR 

6k 

166,550. 

16,444. 

10.25 

86.3d 

Contmet  Dollar  Value  $190,707. 

If  «  c<>mp*rUon  of  pr«vioui 
forecasts  Is  desired,  the 
following  output  is  svaiUble, 


•UIIMMtlA 


Percent  Verlanee  of  Previous 
Forectat  from  Subsequent  Actual 

Date 

Coat 

IXf! 

1  ^  62 

•  5.<f 

-  5.61 

2  *16  6? 

-  3. '50 

-  11.73 

3  5tR  62 

-  6.7/ 

-  U.  ;5 

2  WR  o2 

-  2.55 

-  6.64 

^  QR  t'J’ 

-  5. <40 

-  8.14 

3  OR  o2 

-  4,12 

-  1.36 

IS 


CHARACTERISTICS 


*  Generally,  the  best  dollar  forecast  is  obtained  by  using  a  £MH«Time  Base. 

♦  Generally,  the  best  EMH  foreceist  is  obtained  by  using  a  Dollar-Time  Base. 

♦  In  many  cases  calculated  forecast  does  not  flatten  out  nearing  tne 
completion  of  a  contract,  as  does  the  actual  cost  or  EMH. 

*  Trend  values  are  adversely  affected  by  erratic  data  -  especially  by 
negative  input  points. 


RELIABILITY 


GENERALLY 


DMH  2  2%  ERROR 
DOLLARS  2  3-5%  ERROR 


The  confidence  level  expressed  here  will  be  gradialiy  impro  e  i 
as  experience  enables  development  of  more  soptUsti 'atcd  u*  .ntq  es. 

It  has  been  proved  that  the  present  pro<ti"ts  are  •sore  valid  any 
currently  available.  Predicated  on  the  assumption  that  i.te  r.’  trc 
data  behavior  will  generally  follow  mat  of  tne  a'tnal,  ;t  i*;  i 
positive  fact  that  aCK  forecasts  will  be  extremely  u8cf>  In  ,vtk\ng 
sianagtfflent  decisions. 

Is^rovesMnts ,  refinements,  and  expansions  are  in  de>^lopa%rii, 
and  will  be  mads  available  as  rapidly  as  possible. 


.(APPENDIX  I 

EXA{-a-I£  OF  AGE  CCM^LTIER  OUTPUT  USING 
CONTRACTOR  DATA 


CONTRACTOR 
CONTRACT  mjMEER 
SYSTEM 
FJNCTION 


••**ACTUAL«*** 


COST 

>.631,795 
‘*.654,091 
10.432,464 
17.445,311 
?5,  769,096. 
36,261 ,000. 


‘♦9,  ISO,  UOO 
62,276,000 
75,685,000 
90,405,000 
108,227,000 

WTO. 


O.M.H. 
0  243,250 
0  542,600 
1.043, 100 
1.686,100 
2,495,000 
3.700,000. 

792,800. 

5,965,683. 

7,257,681, 

8,713,017. 

10,405,355, 

••••FORfcCAST.... 


OATfc 

1  OR  61 

2  QR  61 

3  QR  61 

4  QR  61 

1  OR  62 

2  QR  62 

3  QR  62 

4  QR  62 

1  QR  63 

2  QR  63 

3  QR  63 


4  QR  63 

1  QR  64 

2  QR  64 

3  OR  64 

4  QR  64 

1  QR  65 

2  OR  65 

3  QR  65 

4  OR  65 

1  QR  66 

2  Or  66: 

3  QR  66 

4  QR  66 
1  OR  67 

0  0  29  0  ^  0 

0  0  0  j  36 


126,613, 116. 
146,267, 7S6. 
167, 170,013. 
189,302,136. 
212r647,683. 
237, 189,853. 
262,914,458. 
289,809,367. 
31  7, 860,  199. 
347.057,273. 

377,397^30^9^ 

408,840,1 78. 
441,407,879. 
475,078,574. 

7  0 

0  0 


12, 157,030. 

14,029,536. 

16,020,952* 

18. 129,527. 

20,353.652. 

22,691,840. 

25,142, 722, 

27,705,009. 

30,377,505. 

33,159,083. 

36,048,684. 

39,045,308. 

42, 147,000. 

45, 355,869. 


S/OHH 

6.71 

8.58 

10.00 

10.35 

10.33 

9.80 

10.25 

10.44 

10.43 

10-38 

10.40 


10.41 

10.43 

10.43 

10.44 

10.45 

10.45 

10.46 
10.46 

10.46 

10.47 
10.47 
10.47 
10.47 
10.47 


CONTRACTOR 

CONTRACT  NUHBBR 

SYSIEM 

FUNCTION 

• 

...ACTUAL.... 

DATE 

COST 

C.H.H. 

S/OMH 

1  QR  6t 

1,631»795. 

0  243,250. 

6.71 

2  QR  61 

4, 654,091. 

0  542,600. 

8.58 

i  OR  61 

10,432t464. 

1,043,  100. 

10.00 

4  OR  61 

17,445,311. 

1,686,100. 

10.35 

1  OR  62 

25,769,096. 

2,495,000. 

10.33 

2  QR  62 

36,261,000. 

3,700,000. 

9.80 

i  OR  62 

49,150,000. 

4,792,800. 

10.25 

4  OR  62 

62,278,000. 

5,965,683. 

10.44 

1  OR  63 

75,685,000. 

7,257,681. 

10.43 

2  OR  65 

90,405,000. 

8,713,017. 

10.38 

2  4  MTD. 

•  • 

..FORECAST... . 

3  OR  63 

107,524,586. 

10,342,024. 

10.40 

-0.65 

-0.61 

4  QR  63 

125,938, 198. 

12,094,164. 

10.41 

1  OR  64 

145,623,775. 

13,967,316. 

10.43 

2  OR  64 

166,560t263. 

15,959,566. 

10.44 

3  OR  64 

188,730,389. 

18,069,  167. 

10.44 

4  QR  64 

212,117,726. 

20,294,517. 

10.45 

1  QR  65 

236,704,487. 

22,634,133. 

10.46 

2  OR  65 

262,476,485. 

25,086,647. 

10.46 

3  OR  65 

289,425,495. 

27,650,780. 

10.47 

4  OR  65 

317,533,356. 

30,325,332. 

10.47 

1  OR  66 

346,789,382. 

33, 109,185. 

10.47 

2  OR  66 

377,183,798. 

36,001,282. 

10.48 

3  OR  66 

408,703,972. 

39,000,621. 

10.48 

4  OR  66 

441,341,421. 

42, 106,258. 

10.48 

1  OR  67 

475,087,794. 

45,317,297. 

10.48 

C  0  24  0  0 

4  0 

D  0  0  0  2» 

0  0 

24 


COHTRACTOR 
CONTRACT  NIMBER 
SYSTEM 
FUNCTION 


DATE 

1  OR  61 

2  QR  61 

3  QR  61 

4  QR  61 

1  QR  62 

2  QR  62 

3  QR  62 

4  QR  62 

1  QR  63 

2  4  WTO. 

2  QR  63 

3  QR  63 

4  QR  63 

1  QR  64 

2  QR  64 

3  QR  64 

4  QR  64 

1  QR  65 

2  QR  65 

3  QR  65 

4  QR  65 

1  QR  66 

2  QR  66 

3  QR  66 

4  QR  66 
1  QR  67 

C  0  20  0  C> 

0  0  0  0  21 


•  • • • AC  TUAL . • • • 


COST 

1,631,795. 

4,654,091. 

10,432,464. 

17,445,311. 

25,769,096. 

36,261,000. 

49,150,000. 

62,278,000. 

75,605,000. 


0.  H  •  H. 

S/OMH 

0  243,250. 

6.71 

0  542,600. 

8.58 

1,043, 100. 

10.00 

1,686,100. 

10.35 

2,495,000. 

10.33 

3,700,000. 

9.80 

4,792,800. 

10.25 

5,965,683. 

10.44 

7,257,681. 

10.43 

..•.FORECAST.... 


91,625,906. 

1.35 

108,907,820. 

0.63 

127,506,238. 

147,399,590. 

168,566,387. 

190,990,454. 

214,654,461. 

239,543,706. 

265,642, 104. 

292,937,484. 

321,418,539. 

351,071,810. 

381,886,550. 

413,052, 143. 

446,960,137. 

481,200,193. 

1  0 

0  0 


8,768,685. 

10.45 

0.64 

10,406,800. 

10.47 

0.01 

12,169,704. 

10.48 

14,055,313. 

10.49 

16,061,744. 

10.49 

18,187,279. 

10.50 

20,430,340. 

10.51 

22,789,466. 

10.51 

25,263,314. 

10.51 

27,850,617. 

10.52 

30,550,196. 

10.52 

33,360,946. 

10.52 

36,281,831. 

10.53 

39,311,854. 

10.53 

42,450,086. 

10.53 

45,695,645. 

10.53 
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CONTRACTOR 
CONTRACT  NIMBBR 
SYSTEM 
FUNCTION 


• • • • ACTUAL • • • • 


DATE 

COST 

D.H.H. 

S/OMH 

1 

OR 

61 

1,631,795. 

0  243,250. 

6.71 

2 

QR 

61 

4,654,091. 

0  542,600. 

8.58 

3 

QR 

61 

10,432,464. 

1,043,100. 

10.00 

4 

QR 

61 

17,445,311. 

1,686,100. 

10.35 

1 

QR 

62 

25,769,096. 

2,495,000. 

10.33 

2 

QR 

62 

36,261,000. 

3,700,000. 

9.80 

3 

QR 

62 

49, 150,000. 

4,792,800. 

10.25 

4 

QR 

62 

62,278,000. 

5,965,683. 

10.44 

2  i 

4  1 

MTO. 

«  •  • 

.FORECAST.... 

1 

QR 

63 

76,907,661. 

7,359,550. 

10.45 

1.62 

1.40 

2 

QR 

63 

92,916,  151. 

8,884,788. 

10.46 

2.78 

1.97 

3 

QR 

63 

110,276,034. 

10,538,782. 

10.46 

1.89 

1.28 

4 

QR 

63 

128,962,974. 

12,319,214. 

10.47 

1 

QR 

64 

148,955,558. 

14,224,001. 

10.47 

2 

QR 

64 

170,232,349. 

16,251,261. 

10.48 

3 

QR 

64 

192,777,862. 

18,399,279. 

10.48 

4 

QR 

64 

216,573,811. 

20,666,476. 

10.48 

1 

QR 

65 

241,605,535. 

23,051,393. 

10.48 

2 

QR 

65 

267,857,963. 

25,552,681. 

10.48 

3 

QR 

65 

295,318,740. 

28, 169,080. 

10.48 

4 

QR 

65 

323,975,935. 

30,899,407. 

10.48 

\ 

QR 

66 

353,816, 173. 

33,742,557. 

10.49 

2 

QR 

66 

384,830,720. 

36,697,490. 

10.49 

3 

QR 

66 

417,007,978. 

39,763,214. 

10.49 

4 

QR 

66 

450,337,495. 

42,938,797. 

10.49 

1 

QR 

67 

484,811,946. 

46,223,350. 

10.49 

0 

15 

0  0 

0  0 

0 

0 

0  15 

0  0 
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CONTRACTOR 
CONTRACT  NUMBER 
SYSOSM 

function 


• • ••ACTUAL • • « • 


C  •  M  •  H  • 

0  £'*3,250^ 
0  b42.600. 
1*043»  100^ 
?*686»100. 
<t495t000^ 
itTOOtOOO. 
^t792,800^ 

• • • •FORECAST* • • • 


DATE 

1  QR  61 

2  QR  61 

3  QR  61 

4  QR  61 

1  OR  62 

2  QR  62 

3  QR  62 

2  4  WTO. 


4 

t  QR 

62 

1 

QR 

63 

2 

OR 

63 

3 

QR 

63 

4 

OR 

63 

1 

QR 

64 

2 

QR 

64 

3 

OR 

64 

4 

QR 

64 

1 

QR 

65 

2 

OR 

65 

3 

QR 

65 

4 

QR 

65 

1 

QR 

66 

2 

QR 

66 

3 

QR 

66 

4 

QR 

66 

1 

QR 

67 

0  10  0 

0  U  Q  0  IQ 


COST 

1f631,795^ 
4f654,091. 
I0t432f464^ 
17i445,311. 
2S, 769, 096. 
36,261,000. 
A9, 150,000. 


62,213,492. 

-C.  10 

76,655,565, 

j  ^28 

92,444,242.* 

2.26 

109,551,587. 

1.22 

127,952,825. 

147,625,859. 

168,550,103. 

190, 707,994. 

214,082,  121. 

238,657,715. 

264,419,609. 

291,354,542. 

319,449,434. 

348,694,541. 

379,076, 101. 

41CfS85,480. 

443,212, 196. 

476,947,915. 


6,067,584. 

1.71 

7,476,895. 

3.02 

9,017,612. 

3.50 

10,687,010. 

2.71 

12,482,670. 

14,402,424. 

16,444,313. 

18,606,551. 

20,887,497. 

23,285,634. 

25,799,564. 

28,427,976. 

31,169,645. 

34,023,424. 

36,988,235. 

40,063,050* 

43, 246,900* 
46,538,873* 


0  0 
0  0 


3/ONH 

6.71 

8.58 

10.00 

10.35 

10.33 

9.80 

10.25 


10.25 

10.25 

10.25 

10.25 

10.25 

10.25 

10.25 

10*25 

10.25 

10.25 

10*25 

10*25 

10.25 

10.25 

10*25 

10*25 

10*25 

10*25 
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CQHTRACTOR 
CORTRACT  RIMBBR 

sysun 

FWCTIOIf 


• • • • ACTUAL • • • • 


DATE 

COST 

O.M.H. 

$/OMH 

1  OR  61 

1.631,79S. 

0  243,280. 

6.71 

2  OR  61 

4t684,09|. 

0  842,600. 

8.88 

3  OR  61 

10t432t464. 

1,043,  100. 

10.00 

4  OK  61 

17,445«311. 

1,686, 100. 

10.38 

1  OK  62 

25* 769, 096. 

2,498,000. 

10.33 

2  OR  62 

i6,261,000. 

3,700,000. 

9.80 

2  4  UTO. 

•  •  # 

.FORECAST.... 

3  OR  62 

47,872,727. 

4,837,438. 

9.83 

-3.21 

0.93 

4  OR  62 

60,222,008. 

6, 109,373. 

9.86 

-3.30 

2.41 

1  OR  63 

74,170,087. 

7,511,907. 

9.87 

-2.00 

3.80 

2  OR  63 

89,383,747. 

9,041,700. 

9.89 

-1.13 

3.77 

3  OR  63 

108,834,033. 

10,698,840. 

9.89 

-2.21 

2.79 

4  OR  63 

123,498,309. 

12,471,781. 

9.90 

1  OR  64 

1*»2,344,323. 

14,367,128. 

9.91 

2  OK  64 

162t361,676. 

16,379,883. 

9.91 

3  OR  64 

183,826,298. 

18,808,131. 

9.92 

4  OK  64 

208,823,548. 

20,780,131. 

9.92 

1  OR  6S 

229,234,488. 

23,104,281. 

9.92 

2  OR  6i» 

283, 747,683. 

28,869, 104. 

9.92 

3  OR  6S 

279,346,674. 

28,143,217. 

9.93 

4  OR  68 

306,020,022. 

30,828,331. 

9.93 

1  OR  66 

333,758,888. 

33,614,259. 

9.93 

2  OR  66 

362,841,438* 

36,806,808. 

9.93 

3  OR  66 

392,368,001, 

39,807,981. 

9.93 

4  OK  66 

423,224,084. 

42,610,664. 

9.93 

1  OR  67 

488,100,217. 

48,818,986. 

9.93 

C  0  6  0  0  0  0 

0  (I  0  P  6  0  0 
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CONTRACTOR 
CONTRACT  NIMIER 
SYSOSM 
FUNCTION 


....ACTUAL.... 


OATu 

COST 

0. H. H. 

1 

CH 

61 

1.631.795. 

0  243.250. 

7 

CK 

61 

4.654.091 . 

0  542*600. 

3 

UR 

61 

10.432.464. 

1.043.  100. 

4 

UK 

Ol 

1 r. 445. 311. 

1.686.100. 

1 

uR 

62 

25.769.096. 

2.495.000. 

'it 

'  4 

.  WTO. 

•  •  • 

.FORECAST...  . 

1 

OR 

62 

35.498.218. 

3.400.573. 

-2.10 

-8.09 

3 

OR 

62 

46.556.587. 

4.429.870. 

-5.28 

-7.57 

4 

OR 

62 

58.896.929. 

5,578*491. 

-5.43 

-6.49 

1 

OK 

63 

72.479.683. 

6,842.754. 

CM 

• 

1 

-5.72 

2 

OR 

63 

87.271.004. 

8,219,509. 

-3.47 

-5.66 

3 

OR 

63 

103.241.426. 

9.706,013. 

-4.61 

-6.72 

4 

OR 

63 

120.364.913. 

11,299.842. 

1 

OR 

64 

138.618.096. 

12,996,831. 

2 

OR 

64 

157.980. 148. 

14,801,028. 

3 

OR 

64 

178.432.094. 

16,704.660. 

4 

OR 

64 

199.956. 166. 

18.708, 100. 

1 

OK 

65 

222.536.377. 

20,809.849. 

2 

OR 

65 

246. 158.260. 

23.008,529. 

3 

OR 

65 

270.807.952. 

25,302,849. 

4 

OK 

65 

296.471*916. 

27,691,604. 

1 

OK 

66 

323.138.509. 

30, 1 73,671. 

2 

OR 

66 

350.795.890. 

32,747,994. 

3 

OR 

66 

379.433.369. 

35,413,569. 

4 

OR 

66 

409.041.402. 

38,169.451. 

1 

OR 

67 

439*610.607. 

41,014.753. 

C  0  3  0  0  0  0 

0  0  0  0  3  0  0 


t/DMH 

6.71 

e.se 

10.00 

10.35 

10.33 


10. 4U 
10.51 
10.56 
10.59 
10.62 

10.64 

10.65 

10.66 

10.67 

10.68 

10.69 

10.69 

10.70 

10.70 

10.71 

10.71 

10.71 

10.71 

10.72 

10.72 
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-'ONTRACTOR 
J^'t'TTftACT  rJUMRER 
.;Y3TEM 
F;mcTiorj 


•• •*ACTUAL**** 


DAIi 

COST 

D.K.H. 

J/OMH 

1 

OR 

61 

1,641, 7<75. 

0  24.4,250. 

6.71 

OK 

61 

4,664,091. 

0  642,600. 

8. 68 

UR 

61 

10,442,464. 

1,044, 100. 

10.00 

4 

UK 

61 

1  7,446,31  1  . 

1,686,100. 

10.36 

2 

4 

wru. 

•  •  • 

•FORECAST.... 

1 

OK 

62 

26i674,453. 

2,429,439. 

10.67 

-0.47 

-2.63 

i 

OK 

62 

36,250,94b.  _ 

3,294,679. 

10.70 

-2.79 

-10.96 

■4 

OK 

62 

46. 1 1H,666. 

4,276,481. 

10.78 

-6.  17 

-10.77 

4 

UK 

62 

6«,228,a06. 

6,370,624. 

10.84 

-6.  60 

-9.98 

1 

uK 

6.4 

71,641,394. 

6,673, 198. 

10.88 

-6.47 

-9.44 

/ 

UR 

64 

H6, 022, 274. 

7,881,416. 

10.91 

-4.86 

-9.64 

S 

UK 

6.4 

101,641,764. 

9,292,496. 

10.94 

-6.08 

-10. 7C 

4 

UK 

04 

1  18,4  74,628. 

10,804,072. 

10.96 

1 

UK 

64 

146,  194,248. 

12,414,026. 

10.97 

i. 

UR 

64 

166,083,616. 

14,120,466. 

10.98 

4 

UK 

64 

1  76,020, 487. 

16,921,646. 

10.99 

4 

UK 

64 

196,989, 767. 

17,816,976. 

11.00 

1 

UK 

66 

217,974, 702. 

19,802,021. 

11.01 

2 

UK 

66 

240,967,766. 

21,878,440. 

11.01 

4 

uk 

66 

264,927, 989. 

24,044,948. 

11.02 

4 

uR 

66 

289,871,968. 

26,297,402. 

11.02 

1 

OR 

66 

416, 777,269. 

28,647, 706. 

11.03 

? 

OK 

66 

442,642,064. 

41,063,831. 

11. U3 

i 

OR 

66 

470,426,644. 

43,674,803. 

11.03 

4 

OR 

66 

499, 150,602. 

46, 169,709. 

11.04 

1 

OR 

67 

428, 792,240. 

38,847,684. 

11.04 

C  0  1  0  0  0  0 

0  0  0  J  1  0  0 


^0 


APPEflDIX  II 
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